Aim. To determine the qualitative composition and the quantitative content of saponins in the liquid extracts of the herb of cleavers (Galium aparine L.) and lady's bedstraw (Galium verum L.).
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Among the representatives of Galium L. genus of Rubiaceae Juss. family cleavers (Galium aparine L.) and lady's bedstraw (Galium verum L.) belong to plants with the largest raw material base, they are distributed throughout the temperate zone of Europe, Asia and North America [1] .
The herb of cleavers and lady's bedstraw is used for liver diseases, edemas, involuntary urination, painful uri nation, kidney stone disease, inflammation of the kidneys and bladder, inflammation of the stomach, intestines. Oil infusions of the cleavers herb are used externally for skin diseases, rashes, eczema, shingles, skin cancer [2] [3] [4] [5] [6] .
A considerable number of works of scientists in many countries is devoted to the study of the chemical composition of the herb of G. aparine and G. verum [7] [8] [9] [10] . Mainly phenolic compounds and terpenoids in the composition of essential oils were studied. In the samples of the herb of G. verum from Moldova a steroid compound of β-sitosterol and triterpenoid -oleanolic acid were found [11] , in the samples from China there were α-amyrin derivatives: ursolic acid, ursolic aldehyde and rubifolic acid [12] . Among other types in the herb of G. rivale the derivatives of oleanolic acid -rivalosides А-Е and momordin IIb were identified [13] [14] [15] .
Many scientific publications are devoted to the study of such pharmacological activity of triterpenic acids as anti-inflammatory, antimicrobial, antiviral, cytotoxic, as well as their effect on the cardiovascular system [16] [17] [18] [19] [20] .
The aim of this work was to study saponins in the extracts of the herb of G. aparine and G. verum.
Materials and methods
The raw material was collected at the flowering stage of plants in June, 2017 : the herb of cleavers -in the Botanical garden of the National University of Pharmacy (NUPh, Kharkiv, Ukraine), the herb of lady's bedstrawnear the village of Rus'ki Tyshky of the Kharkiv region.
To obtain the liquid extracts 10.0 g of the air-dry crushed raw material was placed in a flask, 100 ml of 96 % ethanol was added and heated with a reflux condenser on a boiling water bath for 30 min. After cooling the content of the flask was filtered, and the volume of the resulting solution was measured. The procedure was repeated twice under the same conditions. The filtrates were combined and concentrated under vacuum in a rotary vacuum evaporator to the ratio of the raw material -finished product of 1 : 1; thus, 10 ml of the liquid extract was obtained.
The qualitative composition and quantitative content of saponins were studied by the method of high-performance liquid chromatography (HPLC) on a Shimadzu LC20 Prominence liquid chromatograph in the modular system equipped with the 4-channel pump LC20AD, the column thermostat СТО20А, the automatic sampler SIL20A, the diode array detector SPDM20A and Chem Station LC20 in the following chromatographic conditions: the X-Bridge C18 chromatographic column with the size of 150 × 4.6 mm and the particle size of 5 µm (Waters company); the column temperature -30 °С; the detection wavelength -205 nm; the flow rate of the mobile phase -1.0 ml/min; the injection volume -20 µl; the mobile phase -methanol for HPLC : 0.2 % solution of ammonium acetate (рН 6.75) in the ratio of 80 : 20; the elution mode -isocratic.
Identification of the components was carried out by the retention time and compliance of UV spectra with reference substances [21] [22] [23] . Triterpenic saponins was detected at 205 nm based on their absorption maximum at 200-210 nm.
The quantitative determination of individual components in ethanol extracts of the raw material was carried out using the external solutions of reference samples (Tab. 1).
The content of substances in the liquid extracts was calculated by the formula:
where: А pr -is the peak area of the substance on the chromatogram of the test solution; A st -is the peak area of the substance on the chromatogram of the reference solution; m st -is the weight of the standard sample of the substance in the reference sample solution, mg; V stis dilution of the reference solution, ml; P -is purity of the reference sample, %.
Results and discussion
The liquid extracts obtained are a thick green liquid with a specific odor.
The chromatographic analysis of saponins in the extract from the herb of cleavers 20 saponins were found, 6 saponins of them were identified; in the extract from the herb of lady's bedstraw there were 26 saponins, 7 of them were identified ( Fig. 1-2, Tab. 2) .
The chromatographic separation of oleanolic acid and ursolic acid is often hindered by the similarity of their chemical structure. On this basis the optimal chromatographic conditions and the type of the stationary column phase were selected, they allowed to achieve the separation index of these pentacyclic triterpenic acids of approximately 1.2. The retention time for oleanolic acid was 16.247 min, for ursolic acid -17.288 min (Fig. 3) .
As a result of the studies conducted the content of 6 and 7 saponins, respectively, was identified and determined in the liquid extracts of the herb of cleavers and lady's bedstraw (Tab. 2).
The compounds identified belong to ursane (ursolic, euscaphic, tormentic acids and uvaol), oleanane (oleanolic acid) and lupane (betulin and lupeol) type. The UV spectra of compounds are presented in Tab. 3 It has been found that the qualitative composition of saponins in the liquid extracts of lady's bedstraw and cleavers is similar. Of saponins identified only the extract of lady's bedstraw contains uvaol. Quantitatively, euscaphic acid (3.34 mg/ml) prevails in the extract of cleavers, whereas in the extract of lady's bedstraw lupeol (1.60 mg/ml) is dominant.
In the extract of cleavers ursane derivatives are dominant; their content is 3.50 mg/ml, the content of lupane derivatives is 1.82 mg/ml, oleanane -0.21 mg/ml. Table 3 Characteristics of saponins identified in the extracts of the herb of cleavers and lady's bedstraw In the extract of lady's bedstraw lupane derivatives prevail; their content is 2.50 mg/ml, the content of ursane derivatives is 1.92 mg/ml, oleanane -0.48 mg/ml. The results of the study confirm the data of the previous works on the presence of triterpenoids of the ursane type -ursolic acid in lady's bedstraw [12] .
For the first time euscaphic acid, tormentic acid, betulin and lupeol were found in cleavers and lady's bedstraw. Uvaol was identified for the first time in lady's bedstraw.
The presence of the dominant compounds -euscaphic acid, lupeol, ursolic acid and betulin in the extract of cleavers and lady's bedstraw creates the basis for predicting such types of the pharmacological activity as hypoglycemic, anti-inflammatory, antimicrobial, antiprotozoal, anti-tumor, antiviral, antiproliferative, anti-angiogenic and hypocholesterolemic ones [24] [25] [26] [27] [28] .
The dominance of euscaphic acid in the liquid extract from the herb of cleavers suggests the expediency of studying its hypoglycemic activity, while the dominance of lupeol together with ursolic acid in the liquid extract from the herb of lady's bedstraw indicates the prospects of the study of its anti-tumor action. CONCLUSIONS 1. In the liquid extracts obtained from the herb of cleavers and lady's bedstraw the content of 6 and 7 saponins, respectively, has been identified and determined; they belong to ursane (ursolic, euscaphic, tormentic acids and uvaol), oleanane (oleanolic acid) and lupane (betulin and lupeol) type. Uvaol has been detected only in the extract from the herb of lady's bedstraw.
2. In the extract of cleavers ursane derivatives are dominant; their content is 3.50 mg/ml. In the extract of lady's bedstraw lupane derivatives prevail; their content is 2.50 mg/ml.
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